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Abstract

This paper describes our work exploring the suit-

ability of formal speci�cation methods for indepen-

dent veri�cation and validation (IV&V) of



ment teams.

In section 2,



IV&V contractor has less access to the develop-

ment team than is ideal.





OR

C&C MDM acting as the bus controller T T T T

Detection of transaction errors T T T T

in two consecutive processing frames

errors are on selected messages T T T T

the RT's 1553 FDIR is not inhibited T T T T

A backup BC is available T T T T

A The BC has been switched in the last 20 seconds T T T T

N The SPD card reset capability is inhibited T T . .

D The SPD card has been reset in the last 10 major . . T T

(10 second) frames

The transaction errors are from multiple RTs T T T T

The current channel has been reset within the last T F T F

major frame



tant in tracing problems back to the informal speci�-

cation, and in convincing the development team that

there really is a problem.

The �rst step was to produce an SCR model of the

speci�ed FDIR behavior. At this stage we



Current Conditions Next

Mode errors bus bus bus backup BC card card errors channel channel Mode

in two swch'd switch swch'd BC swch'd reset reset from reset reset

cons. last inhibit this avail. in last inhibit last 10 mult. last inhibit

frames frame frame 20 sec frames RTs frame

Normal @T - - F - - - - - - - switch buses

@T - T F - - - - - - F reset the

@T T - F - - - - - - F channel

@T - - - - - F F T T - reset the

@T - - - - - F F T F T card

@T T - - - - - - F T - switch RT

@T F T - - - - - F T - to backup

@T T - - - - - - F F T

@T F T - - - - - F F T

@T - - - T F T - T T - switch BC

@T - - - T F T - T F T to backup

@T - - - T F - T T T -

@T - - - T F - T T F T

@T - - - T T T - T T - switch

@T - - - T T T - T F T all RTs

@T - - - T T - T T T -

@T - - - T T - T T F T

Table 2: An SCR Mode transition table. Each of the central columns represents a condition, showing whether it

should be true or false; `-' means \don't care"; `@T' indicates a trigger condition for the mode transition. The

four columns of table 1 correspond to the last four rows of this table. The semantics of SCR require this table

to represent a function, so that the disjunction of all the rows covers all possible conditions (coverage), and the

conjunction of any two rows is false (disjointness).

that it leads to, but also for the removal of ambiguities

and for improved understanding. For this bene�t, it

is the process of formalization, rather than the end

product that is important.

The �delity problem is really a special case of a

more general problem: management of consistency be-

tween partial speci�cations expressed in di�erent no-

tations. For instance, the AND/OR tables have a

clear relationship with the SCR mode tables, but if

we make a correction to one of the AND/OR tables,

it is fairly tedious to identify the corresponding cor-

rection in the SCR tables. Similarly, each time the



the assorted partial speci�cations drawn from di�er-

ent



continuing the experiments described in this paper by

examining how model checking can be used to validate

the speci�cations.
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Formal methods reality check:


